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(54) SYNTHETIC PHYLLOSILICATE 

(57) Abstract: 

PRO LEM TO E SOLVED: To obtain a high-specif ic gravity and low-viscosity 
silicate, excellent in dispersion stability and capable of providing a 
dispersion system good in transparency by selecting a synthetic phyllosilicate 
having a specified viscosity of the dispersion at a prescribed concentration, a 
specified visible light transmit tance, a specified swelling degree and a 
specified cation exchange capacity. 

SOLUTION: This synthetic phyllosilicate having 3-lOcP, preferably 4-7cP 
apparent viscosity of a 3% aqueous dispersion measured with a rookfield type 
viscometer, >60%, preferably >80% visible light transmittance of a 1% 
dispersion measured with a cell having 10mm optical pass length, >20mL/2g, 
preferably >30mL/2g swelling degree in water and 50-130 mequiv. , preferably 
60-100 mequiv. cation exchange capacity and preferably a composition of 
smectite is selected. The synthetic phyllosilicate is obtained by carrying out 
a hydrothermal reaction of an Mg salt (e.g. MgS04) and/or an Al salt [e.g. 
A12(S04)3] with water glass, filtering and washing the resultant reactional 
treated product, removing the unreacted or free inorganic salts and drying the 
obtained product. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The apparent viscosity measured by the Brookfield viscometer of drainage system dispersion liquid 
3% is 3 -lOcP, degree of swellings are 20ml / 2g or more, and cation exchange capacity is 50-130. Synthetic 
stratified sihcate characterized by the hght permeability of 1% dispersion liquid measured in the eel which are 
milliequivalent / lOOg and is 10mm of optical path lengths being 60% or more. 

[Claim 2] The synthetic stratified silicate according to claim 1 characterized by a stratified silicate being a 
smectite. 

[Claim 3] The synthetic stratified silicate according to claim 1 with which hydrothermal reaction of magnesium 
sah and/or an aluminum saU, and the water glass is carried out, and a stratified silicate obtains a hydrothermal- 
reaction processing object, filters and washes this, and is characterized by unreacted or being dried and obtained 
after removing the salts of isolation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is excellent in the transparency and 
distributed stability of a dispersed system when distributing this in a medium, and relates to the synthetic 
stratified silicate moreover characterized by the viscosity of distributed liquid being very low. 
[0002] 

[Description of the Prior Art] The features of the stratified silicate known as thickening material are 
thickening nature, bloating tendency, dispersibility, cation-exchange nature, adsorptivity, colloid nature 
(particle nature), etc. A synthetic stratified silicate makes conspicuous the thickening nature and colloid 
nature in these features. However, into the use of a synthetic stratified silicate, thickening nature is disliked 
rather and can search for only bloating tendency, dispersibility, particle nature, and transparency. In a Prior 
art, it distributes completely in the water which is not obtained, and this invention becomes almost 
transparent, and aims at moreover the viscosity of distributed liquid offering a low composition stratified 
silicate extremely. 
[0003] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly about a synthetic 
stratified silicate, this invention persons filtered the synthetic stratified silicate slurry [ finishing / 
hydrothermal reaction ] taken out from the autoclave, fully washed by high polarity organic solvents, such 
as water or alcohol, and a ketone, after removing the mineral of isolation, when it dried, find out unreacted 
or that the low composition stratified silicate of thickening nature is obtained extremely, and came to make 
this invention based on this knowledge. Namely, the apparent viscosity which measured this invention by 
the Brookfield viscometer of drainage system distribution liquid (1) 3% (% which shows composition in 
this specification shows weight %) is 3 -lOcP. Degree of swellings are 20ml / 2g or more, and cation 
exchange capacity is 50-130. They are a milliequivalent / lOOg. And the visible light transmittance of 1% 
distribution liquid measured in the cell of lOmm of optical path lengths is 60%. The synthetic stratified 
silicate characterized by being above, (2) The synthetic stratified silicate given in (1) term characterized by 
a stratified silicate being a smectite, And (3) stratified silicate carries out hydrothermal reaction of 
magnesium salt and/or an aluminum salt, and the water glass, and obtains a hydrothermal-reaction 
processing object. This is filtered and washed and they are unreacted or the thing which offers the synthetic 
stratified silicate given in (1) term characterized by being dried and obtained after removing the salts of 
isolation. 
[0004] 

[Embodiments of the Invention] What method which especially a limit does not have and is learned until 
now is sufficient as the synthetic method by the hydrothermal reaction for obtaining a stratified silicate in 
this invention itself For example, after four processes, manufacture of the coprecipitation gel of a metallic 
oxide used as a crystal-lattice component, manufacture of the slurry which added convertibility cation 
solution, hydrothermal-reaction processing, and filtration and rinsing, the synthetic stratified silicate of this 
invention is dried and ground, and is obtained. The coprecipitation gel of the 1st process maintains 
aluminum salt water solutions, such as magnesium salt solution, such as magnesium sulfate and a 
magnesium chloride, and/or an aluminum sulfate, and an aluminum chloride, and ammonium nature water 
glass solution at predetermined pH, makes precipitate generate, it rinses this, filters it and is obtained. This 
hydration gel is amorphous, and since composition of the synthetic stratified silicate finally generated is 
decided according to the chemical composition of this sel, the charge of each solution is adjusted so that it 
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may become a mole ratio according to the composition of the stratified silicate of the purposes, such as a 
montmorillonite, a beidellite, and ^^onite. It is desirable to make it become ^fcoosition similar to a 
smectite in this invention, and it isi^Bmore desirable to make it become com^^pon similar to a saponite. 

[0005] At the 2nd process, water is added and stirred to the coprecipitation gel first obtained at the 1st 
process, and it considers as the shape of a slurry, the solution of the solution of a convertibility cation, for 
example, the hydroxide of alkali metal, a carbonate, fluorides, or such mixture is added to this, and it fully 
stirs. Convertibility cations are for example, sodium ion, potassium ion, etc., and, as for the solution added 
here, for example, sodium-hydroxide solution etc. is raised. At the 3rd process, hydrothermal processing of 
the slurry is carried out by reacting teaching the start gel constituent slurry prepared at the 2nd process of 
the above to an autoclave, and stirring under a spontaneous generation pressure at 100-350 degrees C. 
About the l-3rd processes, the method to the 3rd process of the manufacture method of the synthetic 
stratified silicate of a publication etc. is employable as JP,63-6486,B, for example. 
[0006] In this invention, the slurry obtained at the 3rd process of the above is filtered and washed as the 4th 
process, and the mineral of unreacted or isolation is removed. If this is dried and ground, the low 
composition stratified silicate of thickening nature can be obtained. Water or an organic solvent can 
perform washing in the 4th process of this invention. When washing with water, it is desirable to wash until 
the conductivity of a penetrant remover becomes 300 or less second/cm, and it is desirable to wash 3 times 
or more using water or 30ml or more of warm water to slurry 100ml. When using an organic solvent, it is 
desirable to be able to use high polarity organic solvents, such as alcohol and a ketone, and to wash 3 times 
or more by 50ml or more of organic solvents to slurry 100ml. Moreover, dryness and trituration can also be 
performed, after washing with water and replacing water by the organic solvent. If substitution by the 
organic solvent is performed and it dries, a porous soft cake is obtained and it can be made powder by light 
crack. 

[0007] Thus, the synthetic stratified silicate of this invention obtained has the swelling force and 
cation-exchange ability which are not inferior to the conventional synthetic stratified silicate in spite of not 
seeing most manifestations of thickening nature, and it has the property that distributed liquid is almost 
transparent and colorless. Although these characters change with the mole ratio of each component in the 
1st process, degrees of washing of the 4th process, etc. In this invention Brookfield viscometer (it measures 
by 60rpm) apparent viscosity drainage system distribution liquid usually 3% 3 -lOcP, desirable - 4 -7cP - 
further - desirable -- 4 -5cP it is - an underwater degree of swelling ~ 20ml / 2g or more -- desirable -- 
30ml/- 2g or more cation exchange capacity - 50-130 a milliequivalent / lOOg - desirable - 60-100 the 
visible light transmittance of 1% distribution liquid which is a milliequivalent / lOOg and was measured in 
the cell of 10mm of optical path lengths - 60% the above - desirable - 80% the above ~ more ~ desirable 
- 90% It is above. 
[0008] 

[Effect of the Invention] When the existing synthetic stratified silicate raised the specific gravity of a 
drainage system slurry and concentration was raised utterly, it was impossible for obtaining the slurry 
which viscosity also rose and was moreover excellent in distributed stability with high specific gravity and 
hypoviscosity. By having the above properties, the synthetic stratified silicate of this invention can expect 
the manifestation of various properties other than the thickening nature of a stratified silicate, can blend a 
desired amount with drainage system distribution liquid or a drainage system slurry, and, moreover, is 
excellent in dispersibility and distributed stability. Although specific gravity is high when water is made to 
suspend the synthetic stratified silicate of this invention, although viscosity will also rise greatly with the 
specific gravity of distributed liquid to obtain the distributed liquid which followed, for example, raised 
specific gravity from water if the conventional synthetic stratified silicate is used, viscosity can obtain the 
distributed liquid excellent in the distributed stability of high-specific-gravity hypoviscosity pressed down 
because it was more slightly [ than water ] high. And since the visible light transmittance is high, as for the 
distributed liquid of the synthetic stratified silicate of this invention, it can offer the good dispersed system 
of transparency, and the use range is latus. 
[0009] 

[Example] Next, this invention is further explained to a detail based on an example. 

Warm water 190 of 135 degrees C of examples It is 136.6kg of magnesium sulfate to a liter. It dissolved 
and the solution 1 was prepared. On the other hand, 19.6kg of aluminum sulfates is dissolved in 361. of 
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30-cIegree C warm water, and it is 30-degree C warm water 170 about a solution 2. It is 132.6kg of No. 3 
sodium silicates to a liter. And 34.^^of sodium hydroxides was dissolved and|fc| solution 3 was prepared, 
respectively. Stirring a solution 3 ^^olution 1, it applied for 45 minutes and^PId gradually. Here, it 
added gradually, having covered [^^t here for 20 minutes. It is 9.4, measuring pH of this mixed solution. 
20% of sodium-hydroxide solution was added so that it might become. The generated raw material gel 
performed filtration and washing with the filter press, and the cake was moved to the autoclave with 8001. 
of water. After adding the solution which dissolved l-3kg of sodium hydroxides in 101. of water here and 
adjusting pH to it 10.1-10.2, an autoclave is sealed, and it is 3.5 at the conditions of temperature 250 ** and 
spontaneous generation pressure 40 kg/cm2. Time hydrothermal processing was performed. Synthetic 
stratified silicate slurry 900 after hydrothermal reaction The liter was filtered with the filter press, 3001. of 
60-degree C warm water washed 3 times, unreacted or after removing the salts of isolation, it dried and 
ground and 70kg of samples 1 was obtained. 

[0010] It processes completely like [ example 2 hydrothermal processing, filtration, and washing with warm 
water ] an example 1, and is methyl alcohol 100 about after that and a cake. After washing in the liter and 
replacing water in alcohol, it dried and cracked and 70kg of samples 2 was obtained. After performing 
alcoholic substitution, when it dried, the porous soft dryness cake was obtained, powerful trituration was 
not able to be carried out but ** was also able to obtain the sample 2 by the light crack. 
[0011] Except having used the acetone instead of example 3 methyl alcohol, it processed completely like 
the example 2 and 70kg of samples 3 was obtained. The soft dryness cake was obtained by porosity like the 
example 2, and the sample 3 was able to be obtained by the light crack. 

[0012] It processed completely like [ example of comparison 1 hydrothermal processing ] the example 1, 
and as it was, it dried, the obtained synthetic stratified silicate slurry was ground, without carrying out 
filtration and washing, and the sample 4 was obtained. 

Processing completely like [ example of comparison 2 hydrothermal processing ] the example 1, only 
filtration performed the obtained synthetic stratified silicate slurry, and washing was dried and ground, 
without carrying out and obtained the sample 5. 

[0013] The next measurement was performed about each sample obtained in examples 1-3 and the 

examples 1-2 of comparison. 

(1) The apparent viscosity in 25 degrees C of 3% water dispersion of viscosity each sample was measured 
by 60rpm by the Brookfield viscometer. 

(2) The degree of swelling of each degree of swelling underwater sample was measured. 

(3) About 1% water dispersion of cation-exchange-capacity (4) visible light-transmittance each sample, the 
light transmittance (water was made into 100%) with lOnmi [ of optical path lengths ] and a wavelength of 
500nm was measured. A result is shown in Table 1. 

[0014] 

[Table 1] 
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[0015] From the result of Table 1, although the swelling force is slightly inferior as compared with the 
conventional synthetic stratified silicate (comparison samples 1 and 2), the synthetic stratified silicate of 
this invention has equivalent cation exchange capacity, and its visible light transmittance of distributed 
liquid is high, and, moreover, it is understood that viscosity is very low. 
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